IMPORTANCE Extramammary Paget disease (EMPD) is commonly refractory to surgical and nonsurgical therapies. Identifying recurrent or persistent EMPD is challenging because the disease is multifocal, and multiple blind scouting biopsies are usually performed in this setting. Handheld reflectance confocal microscopy (HRCM) has been used to diagnose and map primary EMPD and therefore may be used to identify EMPD recurrences.
E xtramammary Paget disease (EMPD) is a rare cutaneous adenocarcinoma that is difficult to visually assess because of its nonspecific clinical appearance (Figure, A) and multifocal growth. 1 Surgery is the mainstay of treatment for EMPD because nonsurgical therapy responses are variable and difficult to monitor. However, disease recurrence is common after both surgical and nonsurgical approaches. 1 As such, mapping skin biopsies are often performed to assess therapeutic response. 2 Reflectance confocal microscopy (RCM) is a noninvasive imaging technique that allows visualization of the epidermis and papillary dermis with cellular-level resolution. 3 This technique has been used as a diagnostic adjunct for mammary Paget disease and EMPD. 2, [4] [5] [6] [7] [8] [9] [10] Traditional wide-probe RCM (Vivascope 1500; Caliber I.D.) requires attaching a metal ring onto the skin, which is challenging on the genitalia. Conversely, the handheld RCM (HRCM [Vivascope 3000; Caliber I.D.]) allows free-form translation on the skin along any spontaneously user-chosen, unconstrained path, permitting its use on curved areas such as the genitalia. Recently, HRCM has been reported to guide surgical management of EMPD. 4 In addition, RCM has been used to monitor other types of skin cancer, such as lentigo maligna, after therapies such as imiquimod. 11 However, no studies have evaluated HRCM in monitoring EMPD after treatment. The aim of this study was to evaluate the diagnostic accuracy of HRCM in the setting of recurrent EMPD and HRCM's potential pitfalls.
Methods
We prospectively included patients with biopsy-proven EMPD referred to the Dermatology Service at Memorial Sloan Kettering Cancer Center between January 1, 2014, and December 31, 2016, in whom HRCM was used to monitor treatment response. Handheld RCM was used to evaluate areas clinically concerning for active disease. In patients 3, 4, and 5, adhesive paper rings (product No. 1529; 3M) were placed at the clinically defined areas to facilitate imaging localization.
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Stacks of images were taken of clinically suspicious areas. In patients 4 and 5, videos were taken in the en face planes at different depths and converted into video mosaics. To create the video mosaics, we extracted the video frames and, using a novel algorithm based on previous studies, 13 stitched these frames together to compose an overall mosaic of the imaged area. This study was approved by the institutional review board of Memorial Sloan Kettering Cancer Center. Written patient informed consent was obtained before each imaging session. As in previous studies, 5, 6, 8 we considered the site to be RCM-positive if we identified Paget cells (PCs)-which are seen as dark holes 1 to 2 times the size of keratinocytes or as target structures with a bright center and surrounding dark halo-in the epidermis or forming nests at the dermoepidermal junction. Epidermal disarray or increased dermal vessels were considered supportive features but were not specific for the diagnosis of EMPD. Biopsies were taken either at areas that were positive after HRCM evaluation or at areas that were highly suspicious for recurrence, such as eroded areas or intensely erythematous areas. Histopathologic results were later correlated with the HRCM findings.
Results
We included 5 patients (4 men and 1 woman) with a median (range) age of 70 (56-77) years. One patient had an associated malignant neoplasm in an internal organ, and previous treatments for EMPD included surgery, radiotherapy, imiquimod, and ERBB2 (formerly HER2 or HER2/neu) tyrosine kinase inhibitor (ERBB2-TKI) (Table) .
In total, 22 clinically suspicious sites (4 in the center and 18 at the margins) were interrogated with HRCM and subsequently biopsied. Of those, 9 sites (40.9%) were positive for EMPD on HRCM and histopathologically confirmed (Figure, B and C). Conversely, 13 sites (59.1%) were negative on HRCM; of these, 3 were positive for EMPD on histopathologic examination (Table) . Overall, the sensitivity of HRCM in identifying recurrent or persistent disease was 75% and the specificity was 100%. The false-negatives (FNs) were found in 2 patients: patient 2 had received topical imiquimod (5% cream), and patient 3 had received radiotherapy followed by oral ERBB2-TKI, 240 mg daily, prior to assessment.
When assessing the location of the biopsies, we found that all the lesions biopsied in the center were correctly identified with HRCM, whereas the 3 FNs occurred in the margins. The FNs occurred in areas close to previous biopsy sites (Table) . To identify any additional cause for misdiagnosis, we reviewed RCM images and histopathologic slides from the FNs. The patient treated with imiquimod (patient 2; Figure, D) had focal dark holes on RCM in the stratum spinosum (Figure, E) that corresponded to scattered individual PCs within the epidermis on histopathologic examination (Figure, F) . Conversely, the patient treated with ERBB2-TKI had unequivocal EMPD on histopathologic examination that was not identified on RCM.
Discussion
Our results suggest that, because of its high specificity, HRCM is useful in identifying recurrent or persistent EMPD
Key Points
Question Is handheld reflectance confocal microscopy useful for identifying recurrent or persistent extramammary Paget disease?
Findings In this study of 5 patients with previously treated extramammary Paget disease, handheld reflectance confocal microscopy had a sensitivity of 75% and a specificity of 100% in identifying recurrent or persistent extramammary Paget disease.
Meaning Handheld reflectance confocal microscopy is an auxiliary tool for diagnosing recurrences of extramammary Paget disease and can guide scouting biopsies and thus reduce the number of biopsies needed to render a correct diagnosis in such a sensitive location.
and guiding scouting biopsies. This finding is particularly useful because HRCM may reduce the number of biopsies needed to render a correct diagnosis in such a sensitive location. However, negative HRCM findings should be interpreted with caution when monitoring treatment response because FNs may occur.
In patient 2, we identified lower PC density within the epidermis, making visualization of PCs difficult with HRCM. 
mm
A, Clinical appearance of a scrotal extramammary Paget disease (patient 4). B, Confocal examination revealed multiple target cells (yellow arrowheads) with bright center and peripheral dark halo forming nests at the dermoepidermal junction. C, Histopathological examination showed large cells, with pale cytoplasm forming nests (yellow arrows) in the lower epidermis confirming the diagnosis of extramammary Paget disease (hematoxylin-eosin, original magnification ×20). D, Clinical appearance of a vulvar recurrent extramammary Paget disease (patient 2). E, Confocal examination of the mons pubis was interpreted as negative, although, after reevaluation, focal dark holes (yellow arrowheads) were identified in the stratum spinosum (asterisk). F, Histopathologically, patient 2 showed scattered Paget cells (yellow arrowheads) in the inflamed and spongiotic epidermis (hematoxylin-eosin, original magnification ×20). G, In select cases, adhesive paper rings were placed at 12, 3, 6, and 9 o'clock to improve confocal navigation and were later moved to adjacent areas to cover the entire margins and to reduce sampling bias (patient 4). H, Confocal video mosaic taken at the dermoepidermal junction captured inside 1 paper ring to facilitate identification of large nests of Paget cells (yellow arrows) over a larger field of view (patient 4).
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We hypothesized that this lower density was the effect of skindirected therapies on the epidermis and the fact that the area evaluated was located at the lesion margin (instead of the center), where lower density of PCs is expected. However, this hypothesis was not true for the false-positives in patient 3 that were also located on the margins. In addition, the 3 FNs were close to recent biopsy sites, suggesting that scarring may obscure the identification of PCs on HRCM. However, after histopathologic review of the FNs, no significant fibrosis was present. Hence, the most plausible explanation for FNs seems to be sampling bias given that PCs are hyporeflective on RCM and can be easily missed when sparse.
To overcome sampling bias, we used an innovative approach in patients 4 and 5 that combined adhesive paper rings (Figure, G) and video mosaics (Figure, H) . A common challenge with HRCM is locating on the skin the findings identified on the screen. This challenge is especially relevant in EMPD because PCs are distributed multifocally over a broad and curved area. Recently, Marino and colleagues 12 used adhesive paper rings to locate the boundaries of a given lesion during HRCM. After the publication of that study, we began using adhesive paper rings also to delineate the margins of large lesions and to facilitate HRCM navigation. In patients 4 and 5, we placed adhesive paper rings at areas of clinical interest, and we obtained image stacks and videos of the areas within the paper rings. The videos were later converted into video mosaics and then reviewed to identify PCs. Video mosaicking allows the visualization of large areas (centimeters), making the identification of focal features easier than when evaluating the native HRCM small field of view (1 × 1 mm to 0.75 × 0.75 mm depending on the device generation). Therefore, video mosaicking combined with using adhesive paper rings may be valuable for identifying and locating scattered PCs. Interestingly, no FNs occurred when this approach was used. In addition, newer video mosaicking algorithms, including mosaic composition in real time and integration of the method into the RCM software, are needed to achieve diagnostic assessment at the bedside.
Limitations
Although our results show good diagnostic accuracy to identify recurrent EMPD, we acknowledge that our sample is small, we had no control group, and we only tested the paper ring and video mosaicking approach in 2 patients. Thus, more studies are needed to assess the effect of HRCM and video mosaicking on detection of recurrent disease and therefore reduction of sampling bias.
